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Abstract: In this paper, the amplitude and frequency dependent dynamic characteristics of the equivalent stiffness of a
rubber bushing are investigated. A new mathematical model is proposed to explain the large deformation and size effect
of a rubber bushing. The proposed model consists of elastic, viscous, and frictional stress components and the
equivalent strain. The proposed model is verified using experimental results. The comparison shows that the proposed
model can accurately predict the equivalent stiffness values of a rubber bushing under various magnitudes and
frequencies. The developed model could be used to predict the dynamic equivalent stiffness of a rubber bushing in
automotive engineering.
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Fig. 1 Rubber bushing model
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Fig. 2 Geometry of cylindrical rubber bushing
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Table 1 Size specifications of two bushings

Type a b L
yp (mm) (mm) (mm)

Bushing 1 9.5 18 23

Bushing 2 9.5 15 25
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Fig. 4 Experimental jig for rubber bushing under radial
loading condition
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Fig. 5 Hysteresis curve: (a) Under small deformation
(0.45mm/10Hz) and (b) Under large deformation
(1.85mm/10Hz)
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Table 2 Model parameters of two bushings

Bushing 1 Bushing 2
p; (N/m?) 59.087 278.83
p. (N/m?) -323.65 1503.4
pz (N/m) 1495.8 3888
B (1/m) 0.00165 0.00061
d; 1.35 1.51
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k, (N/m?) 0.112 0.0792
¢; (N/m?) 0.0753 0.0480
c; (N/m?) 0.0210 0.0510
¢, (N/m?) 0.0015 0.0015
C3 0.082 0.413
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Fig. 7 Viscoelastic element model parameters deter-
mination
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